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(57) Abstract 

PROBLEM TO BE SOLVED: To increase the mobility of 
two-dimensional electrons by efficiently storing the 
two-dimensional electrons and to provide the device of 
low noise by utilizing the high mobility 

SOLUTION- This GalnP-based laminated structure body 1 
is provided with at least a buffer layer 11, an electron 
traveling layer 12 composed of GaXln1-XAs (02X21), a 
spacer layer 13 composed of GalnP and an electron 
supply layer 14 composed of GalnP laminated on the 
surface of a GaAs single crystal substrate 10. The 
electron traveling layer 12 is provided with a 
composition gradient region for which an indium 
composition ratio (1-X) is increased in the increasing 
direction of a layer thickness and a gradient is made 
toward the boundary 12b of joining with the side of the 
electron supply layer 14 
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(54) GBUH©^] Ga I nP&$U3imite&V*n&m^TmikVlt.ttl!ll%mh7>i?X9 
(57) [M^l 

l mm) 2tK.7tm^^mm\zmm.irz>^ h-ni^ 

[»ifc3MS:] ZCDftWn. G a A s HMg&SlK 10© 
3?ffi±fC«S£*W!:'>ft< t fc, ^«Jfl It. Ga, 

In H As (O^X^l) A^*5IfMil2 
i. Gain Prt^ft-S.*^— f"^ 13i:, G a I n P 
a>?>&5®^{iy&Jf 1 4tSr<lxy5:Ga I nP^SJUfl 

atte i Kfc^-c, m^^nm 1 2 n^&i&m 1 4«y 

J»mi$.it (l-X) Srli*D$-ii:-C^JESr#Ufc*a^<S)iH 
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l#ff!it#co*Sffl] 

1 1 g a a s m%nkm&<o%tm±izfMm £*t 

m<H« SWJfi:, Ga,In H As (OiXS 
1) *»t)*5* ; f-*fi 1 S4:, Ga z In,. z P (OSZ^ 
1) i'&fti^'S- f-® Ga,In H P (OSYS 

i) *^<t5t?Mii:*itfcGa i n pxmmm 
mmza^x. 

fiSJt (l-X) *i«;(niS*fcl&dW«««*'£tr, 
iirSr#mt^--5Ga I n PftMHtiftffc. 

(l-X) Sr«*»*v^(45FilM«(jK»kS*TV^5, 
»*S i HEttOG a I n PSflUlflf&tt. 
lm&3%3] ±m>WJ*Ml8.tt (l-X) « 

*&j&mw(Dm&Rmzio^x o . 3oei±ro. so 

EtT-CAS. »*«1 *Jt»i2{ClE«<^Ga InPIS 

[R«94] ±E« J F-jfe*TS;4*. l-Jvy-^CLh-C 
5t/^-^«T©IfT-*5« 1 3 Wfsjix 

A- 1 *KE««>G a I n P 

[»**5] ±E«**fT*i4«, «* : 
B) ?riiPLfcn^Ga,I n^As (OSXSl) 

W*3li*»6 4©firti.*»iq[tc:ia« 
COG a I nPZkmmMi&&. 

[N**6] ±E^^— tt^mftJHUcAtt 
T^/y ^A*t^tfc^®'>$-frfcm^iE^«4r-&tfG a 

z in w p (oszsi) *»e>*5Jt-c*>*. M#9ll 

1 6 cofpjit*^ 1 JSKE«co G a I n P 2*«Jf «it 
its. 

[a*98] ±E»*fl[i*»e>7oflr*t*»i35jfcE«t 

COG a I nP*«*«fc«*fflVvCfl5SLfc«#»*ffl 
[0 0 0 1] 

s«co^ffi±^i««$ixfc/>*< fc%, msmt. Ga 

,In H As (OgXgl) *>?><C5«^*^Si:. G 
a z I n,_ z P (0SZS1) A^ftS*^— WBk. G 
a,In H P (0SYS1) *><b tt&9rHmM t 
tfcGa i nP^f»Jf«it#, *U:treiLfrJ9v*Tfm 

[0 0 0 2] 

[«*<&!*« 1 5 y KVTttflnrttttttJMA* h7>y 

(ME S F E T) cO-atC % y >{tfSy «7A • >fy 
i?l>AftS (Ga y I n„P : O^Y^ 1) fcflJfflLfc 
Ga I n PSiSlW»«t#MS h7Vv^^^ (T 
EFGET, MODFETteifk&ftZfrZ) 
(IEEE Trans. Electron Devi 



ces. Vol. 37, No. 10 (1990), 21 
41-214 7H#f$) o Gain PIMODFET 

T*fJ^^ixTV'>-5 (IEEE Trans. Elect 
ron Devices, Vol. 46, No. 1 (1 
9 9 9) , 4 8~5 4IM) . SS^ftSSiSf^ 
-f * t LXm^^tlX^^ (IEEE Trans. E 
lectronDevices, Vol. 44, No. 
9 (1997) . 1 34 1-1 34 8I$f) . 
[00 0 3] I2 4H&3IECOG a I nPSTEGFETffl 
0fffi«itco«f*;0T?;fc SC 9 0 \ctt. (00l|g 
*B«r±B4:"t-5*ttlittio«fl:^f y (AS^St : G 
a As) iWflJJBStVS. £159 0 £03cffi±tCfi. SSffifct 
CO I I I -V^k-&i|a^flcS*»e> 9 UJSit 

>i/$J*U§, (Ga,I n H As : OgX^l) frbti; 

zm^fenm (^-ir*/wi) 9 2&mmznz. «^t£ 

?TJI9 2±Kfi, !M9 3i5iia$ttSo 

-y-^9 3(i, 7yK-7"©Ga z In H P (O^Z^ 
1) frt>-mzmft.£KX^Z (JtEcOIEEE Tr 
ans. Electron Devices, Vol. 
4 4 (1 9 9 7) #($) „ ^.-i— y-^9 3_h(£ttU nM 

coy vte#y ?a • j >i?vj±mik (g a Y i n,. v p : 

O^Y^l) i6»6*<5*-f4fel&Jl9 4*««iS*tS. « 

fMI94©*tyr (m^) ffitffi, %R (Si) 

*0 LTlfig£*x3„ *-?-ttJMi 9 4±(Cfl > {Sttftfeffi 
fetcoy— ^mei9 6 K l"f ".y^M 9 7CO=&^-— 5 y 
* ®«£7iM1--5fcii6co n^G a A s &ti*bttZ> => 

ffi9 6, 9 7co^Wcoy-fe^«5eg5tCI4, BSLfcf? 

9 4 •> 3-yh *-m&my- vmrn 9 8 

SrSSftTTEGF ET 9 1 0 im&LZtlX^Z. 
[0 0 0 4] ■m*feftl§9 2<D*'<— y-^9 3 (^^<— 
t!9 3 £gee L fcl/ vSi^-ttm^Hfcf&S 9 4) t cog=£- 
2 bCOifi<3£cO£gi£Kfi, m^if&M9 4jJ»e>{fc*& 
$4x5m^2^7cS^-i: L-C*M*;h,5. 

szw-rz 2 &7cm^«, m+Mftm 9 2 1 ^^<— 9-js 9 

3 (*fc«tm : Hfc»Jl 94) t COg£"#ffi 9 2b "CcOSt 

a x 1 ji,. x a s frhmf&lrzn&ft&bte'oX^Z), ■< 
^^^^coffi^itiift^-et^o. 2 5 (2 5%) t-f 

5<0^t,otf e>-Cfo5 (Solid-State El 
ectron. , 36 (9) (1993), 1 2 3 5- 
1 2 3 7 H#fiS) . 
[0 0 0 5] 

^^9 2 co J: o iz. 4l/i/<}J±UtfL (= ( 1 - 
X) ) SrB&-^iL, LHi^tO. 2 5S*it 
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Z>m-£r. *^—*rm 9 3 k <oS-&#ffi 9 2b <d%:&x<d 

mm&m< lxo t Lxi>mm&h*) . z<otnt>. m& 
#® 9 2 b (Dizsmmz 2 #7c«*£3MsMKsa$-e: 

a I nP&TEGFET<Sr#«fc?i:LT<bKJ8i-C$>-5i: 
[0 0 0 6] r<0^BJtt±|5^«^-liSg$iXfct<O-C, 

9 zm&-r z w t £ s w h -r *>. 

[0 0 0 7] 

[^J§Sr«P«:-rSfc»W^g] ±iEgtfjSrigJ5B;rSfc«> 

®±K»Jl£*VJt'>#< irk, Wmmt. Ga,I n H 
As (0SXS1) ^tj'iit^jlffli:. Ga z In 
,. Z P (O^ZSl) *^45^-tlt, Ga,In 
,. y P (OlYgl) /6^^^mT-«*t®i^X.ytG 

a i n p^aswitttK^-c, ±tsm^^®^> a 

[0 0 0 8] it3K*S2KfefcW3IB,5tt, ±I2Lfc 

W**i ^ie«^s^co»^;(c*o^T, ±12ija/&£jlESB 
*8£*s, -O'WM.m&Lit (1-X) 

[0 0 0 9] l»*9 3tc|E«(O^B^fi, ±f2Lfc 

tcfc^TO. 3 0El±ro. 5 0«TtJ>5, r k 
WLk LT^S. 

[0 0 10] flt*«4 &G*«>3S9Jtt. ±f2L;fc 

IS*^ l t> 3 coRixri* 1 *^E«<7>*Wro«^»-J0x. 

[0 0 1 1] fit** 5 lcfe«<£>5S!Ste. ±12 L 

1 *»<b 4 cDfpJixa* 1 r%.\zUWL<D&W<Dmmz.m 
*.T, ±f5m^tt^* J . ffll* (5c*B#: B) SrSsflO 
Lfcn«Ga,I n,_ x As (OSXSl) frbttZM 

[0 0 12] W*:«6»CE«<D^W:, ±12 L^: 

n*q[ i t>*h 5 to^tv*» i *fce«0>*w«>«j«i-an*. 

ifirtttSr»^S*fcart^E«*SrfftfG a 2 I n K P 

[0 0 13] 7 KE*0>*Wtt, ±BLfc«l#9l 

1 *><b 6 cofpj^* 1 1 *$.\Z%&ML(nftW<Dmf8L\Z-1)Uz_X. ± 



[0 0 14] 1***8 lcB«£>3i§Wtt, ±1281* 

*ia»^7rofa;h^lJSfCSS3t<£>Ga I n P^ygJUHig 

[0 0 15] 

mzm^^xmm^nm-t?>o 

[0 0 16] illirWJCGa I n P^IWilllittt 

rotftwu-efo 1 ?, (a) iiGa i np %kmmm&ft<r>m 
m&m*.#}izm-rm. (b) (<=) (<d ntt-Mnm 

I^T, r<D5gW<Z>Ga I n P3MgJHtit#l»± G a A 
s ¥£A&K 1 0K«Jf LT^/i££*U ttflMi 1 1 t> 
Ga,In H As ( 0 ^ X g 1 ) ft Zn+Mftm 1 
2± Ga z I n,. z P ^fe^Ci^- ^ 
113^ G a y I n |_y P (0 £ Y£ 1 ) *»P><C5«tF 
Mil 4 fc$r*±-CV*3. -eUT, :«Ga I nP5S 
SS«5ttf 1 t± ^©m^jfefT/i 1 2 tc, 1 

3mk<r>m&nmi 2 bKipjit-afj^if^iSHc-fv 

^Ajjaj&ifc (l-X) *J*to£*T43K*tt-UfciBU* 

[0017] «ittf » ( b ) T(± lit (O&i? 

#S1 2 a tJ-S 1 3 t ©S-^-l?-® 1 2 bKfS] 

ttT-O'v'^AMj^lt (= (l-X) ) £Sf?tf>*Jl)2r 
[S]^iijtS&tHCliiD^-Br-CV^, (c) -Cfi, 

#S12 a^t 5 ^©^ff*T*l*'r>'v 5 ^i»ffi^tt;4r— 

^tc«*>, -tro^igff <z>*8tojrm\z&-&nm 1 2 bit 

i£i»«Jlr*iAD$-B:TV^-5 <> £fc, (d) -Cli, S^ffi 

1 2 a^PjS^-lfffil 2 bfClSlltT^^^^^ia^itS: 
^f«i^B<]tcSJ»<oiiJp^riR) \zMDb $ *r v ^ S. 0iJ x ff , 
ifll 1 t(D^#ffil 2 a <tt)^/1^7nm(c:S-5 

mic^-5Sff <r>^LX<r>^ yv 5 ^ A^tt^iKj o . 25 

t ftO^-?— Wf 13i <75«-&#® 12bSW2 
nm<Dgff<D^T?W^^v ? t>^*afiS;tt$:0. 3 0 k L 

[0 0 18] r<D*w«)lll6»tt-ctt, m*i£ft 
m l 2 ro^.^— iJ-jg I3i: rog^^ffi 12b -eco-T ^v 5 
■7Aififi£JtSr, 0. 3 0tl±-C0. 5 0tiTi:UTV^ 

[0 0 19] x.^— i^«13iSr. Gam^itSr 

0. 5 ltt5Ga,, sl I n^PT-MLfcirti 
fc. J-Jil 3©*JhflfW*Bl. 88eVi:^caj 

^ix-s mm mmm. n i i -v&nk&®>*mft} 

m^ttigmM. 1 9 94¥5^2 0B^W, 1 

8 7m#bs) . m^-^nmi 2 i 

2 bXVM ^i?$J»flB.f$.itZ:0. 3 0 i-T-SG a 0 . 70 I 
JiMtll. 0H^hny#;H- (eV) "CfcS (±12 

ri i i -vmik-Sto^mm mm) , Lfc^ot, 
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^.^f-Mftm 1 2 k*^—~V-IW 1 3 irWffi-etD^lh^ffiO 
^gttiftO. 87eVH5. it g^H2bt 
tom^tT^ 1 2<7M V^Ajfajf&ifcSrO. 3 0W±t 
i: , 1 2 i y-« 13t *>«ifc?i?« 

112 1 2 b (UK 2 &7C«^ frg&Jpft&SSI 

[0 0 2 0] — -rv^^A^JtSrSffil-iSfeS 

^ffl l 2«i©¥ttt^a/j:^5 0 rrofc*, ^ 

— ^® i 3 tnw^m.tm'&Rm i 2 b Amfc-ez-r . ss 
ji 1 3 t<r>m^^m 1 2 b t?cow 

[0 0 2 1] ?^-til 3 4r#-TGa z I 

n ,. z p +m=Ht»m 1 4 «r*i-G >,in H p <om± 

Till -VM^ft^Iftj , 1 8 7I#§) , — 
Ol^ffl 1 2 Srfc-TG a,In,.,As <OgUtfifffifi 

T, ^11 3 ttgr&J'p-ffi 1 2 b»CfattT#y 

*a/&Jt£r*:i: U MTitftm 1 2 1 2 b Idfa 

2i^-tSl 3£cor,S]OT«it?i?4i<^J|fcJ:9;*:t 
<i-.5rtjis-e#, WJllWC©|**fcJ:5i«<-C*5. 

«^*tT»l 2<75rt^C2&7c«^-&3W*#J 

[0022] z<D&w<o9mmi&-eti. n+itffi 

Ml 2 0rtffl5lwt8»t5»J5E4giEffi«<OjiffSrl^-/^ — 
* (nm) HltSnmHTtLTV^. tt^^JKSi* 
«>BiS#l nmtlTfcSi, 2Jfc7cm^«r5£5HCJ§£ 

t UfciBj«4Diafll*©Ji#fr5 nmSr«*.TiP<i-S 

tSGa^nHAsro^yi/^AMlt (= ( 1 - 
ScOtei^fcEStfJn^G a x I n,.,AsI*>f)1S)5Jt5 

«>**a*uv\ =*•■*• y r jgsttii* u < « 5 x i o i6 c 

m-'EtT, Sfcfc, lxi0 18 cm-W?fc5<Oi 5 S 
*LV*. »J T»S[ttii*<0*— /W (Ha 1 1) 
ffl*«6*^tt**-«E (C-V) ftt»Sr«fflL.-C«Jfe 

[0 0 2 3] £5>lc, CO*W<03ll6»tt-CH:, 
ffJf 1 2£, SBBiSi (tc^IE#: B) SrgsflOLfcn^G a 



lt'4X 1 0 16 c m-'tfcSG a x I n,. x A s ti*htj:Z> 
m*£ftl§ 1 2 Wdr-t y riSSfifli* K-t'V^JCt 

mi 2<nftmzmmzftz2tz7tm.*fr&zm!L<o&m 
tea-ess. Lfc^ot, iti^n : ?-&wi&&m&zti 

srtiJi"). tBSa^^* (g.) *H4tc:flE*b 

•5G a I n PXfttt?-&|b£ h7V-^^Sr«*t5- 

[0024] *arit*)ESg«*:-£trffl8* K-T'rot^fT 
Jfl2fl, Ga^ni-xAsiMlLoo, fiffl^S: 

t* h y ^ f-^mm ( (ch 3 ) 3 b) h y ^/msi 

( (C 2 H 5 ) 3 B) ffl*IHffl#roiB(^-« 
gldLT 1X1 0 16 JS^/ c m'tl _h"C 1 X 1 0 l8 H^ 

Ga,I n,_ x A sS^^r-vy TjgSf 
SrJblElS^iRSi ft 5 J: o \zfflm<0 K-f v^Srig-f 
l>\ G a x I ni _ x A S Jlrtgi5<?5ffl8|g®^S 

oriSS-e#€) 0 ±fc. Ga x I n,_ x A s^OrtSBJC 

(s ims) K±»)W-ffl-e#5. 
[0025] rw<t5»-. rro%0J«oHlg^«S-c-»i. m 
^-^ffS 1 2 ic. ^JB 1 3 W t (DWi-Brff-ffi l 2 b 

&c iri ft r * m <»mvft A »c w > v 7 ^ AiariJtt * *i*n S * 

e^j&frJi i 2t^-ti i 3 k<nffl(nmit&m<om 

^*&Jil 4 75^tt*&^4x5« J f-4:2)5:55m^i: U"C^ 

[oo26] $t m^tt® i 2©^^<— y-s 1 3 t 

^•g-#ffil 2 b-CW'T >i?t>J*m.l&it : $:. 0. 30K 
±-C0. 5 OWTt LfcWT, «-?jfefTJi 1 2<DftUK 
2fryiW.*i:®&m\zWmt?ZZ>kk tic, -fy^?A 

a^fctt-tottJHs^i-s^^— y-ei 3^t?-tt^i 

[0027] W.*fenm i 2<£>f*3&5t;:iS:tt-5*a/& 
4gE^g«0^ff5r 1 nmHif5 nmJ£lTi: 
I^tffil 2W^Jf Sr5tiSL.TSrttc2i*:7c«^-Sri- 
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[0 0 2 8] £P>(^ «f jfcfTS 1 2 tc, «**K— f 

SSrM'>^-e:-5wt^-C#. If ilffS 1 2 roWlcf 
ffi$^S2 2fc5cm^S5«SL^iP^(S®-e#5. L 

tis^vy^v*. (g.) 

[00 29] If jfe=fT^ 1 2 (C. ^ 1 3 

JS 1 3 *r, Sf jfeff* 1 2 £ 12bi9ff 

S*fcttJ*43E««4:*ttG a z I n H P (OS 
Z51) iA'^Uc^-!?, Sgl2, 1 3IHJ-COW 

or, mf*tT«i 2W(^ep{c2^iif?r^e<)^s 

[0 0 3 0] JfctC, ^|g93<Z>Ga I n P56«Jifliit#: 
[003 1] 

[nisw] (gnara) m 2 n& i mmmmT eg f 

lffMSh7>-^^ (TEGFET) £«J5S;-r5» 

[0 0 3 2] TEGFETffl^O^lf^^v-Y/l'SfJlfli 
igftlAtt, TV'-K— :/¥J&B*fe<D (10 0) 2° ^"7 

(off) Ga As¥*SA*r£ttl OOtUtML 
fc. IfilOOCGaAs *t£A0ft&ttttZ&-CJ& 3 
XlO'Q-c mTfcoAc 

[0 0 3 3] jUSSr^l 0 OmmitSiSl 0 0©« 
ffi-tKtt, tSmm 10 1 *«J5£-T5 A 1 C G a ,^A s / 

Ga As&m&*mm&mmisi£ti. m^mmm-ir 

yU-^n^AM^Jt ( = C) -1:0. 3 0 it57y K— 7* 
<E>A 1 o.joG a 0 .7oA sMt. T> K— p fl^CDG a 
A s^£:A> Lfc„ A 1 „. 30 G a „ 70 A s J3 <£> -Ir 
y T8k*ttm X 1 0 M cm- ! i U mm&4 5 nmt 
L7i„ piGaAsl©#+!J7fiIli7X10 13 cm 
" 3 i:U IItt5 0nmtlfc„ A 1 0 30 G a 0 7(( A s 
S£p^GaAs»t<Z>i»«^JW»tt5^Jt8irLfc„ A 
UsiGao.7DA5lipfGaAsill fBJftt h !) 
p^/Wtf !) £i>. ( (CHj) 3 Ga) / h !J * ^A-TA- S 
= ( (CH 3 ) 3 A 1 ) /TA-->> (AsH,) 
m (H,) SJC£?*»Cft5^JEMOCVDft^*&iJ N 6 4 
OtTfifclgLft:. &W%(r>E.ti\%m 1 . 3X1 0*'<* 
#A (Pa) tLfc. *tU7 («&&) ^(CJiTK^Sr 



[ 0 0 3 4] 18ffim 1 0 l±fCfi. (CH 3 ) 3 Ga/-> 
^ n^V^v'Ji— A«f >v>?A (C 5 H 5 In) /AsH 
3 /H 2 S^Sr^JfflLfcigtJEMOCVDjfelCficiJ» TV 
K-/OnIGai M I rijjoAs 
■r*^®) 1 0 2 l <E>«/&ii 102-lt 

LTffiJf L/Co ^ 1 COM 10 2-1 <£>JlJ?te#} 9nmi 

0. 3 0 i 1 5 n a o. 70 I n 0>30 A s 1 2 (D« 
^110 2-2tltai^ o 12^^1102 
-2(Omm^2nmtVtCo »UtfS2^il 
0 2- 1, 1 0 2-2rt><b^ V^^SSJSK^K^I" 
Sm^jfefrJl 1 0 2 L^ 0 m^-^fTl 10 2^S 

rt1-5»lfttf*2<B«rtmi0 2-l f 10 2-2<D 
r»«ttflTJxt> 3X 1 0 15 cm^ Lfco 
[0035] Ga I n A s jf&/&*}KJl 10 2 ±lCtt, 
(CH S ) 3 Ga/C s H 5 In/PH 3 /H 2 gMS:*W 
tfcSJIMOCVDSCffi^ 7yK-^n«Ga 
0 . 51 I n 0i49 P^?,/^^'<-til 0 3£*BJf 

[0 0 3 6] iTJi 1 0 3<D±\Z& % Sfft (Si) 

£ K-fy^l^n^Gao.s! I n 0 . 49 Pa>e>#5«^ 
Mil 0 4*, (CH 3 ) ,Ga/C 5 H s I n/PH 3 
/H 2 K£3S £*Jffl L fcigfcffiMO C V D ffiKflt o am * 

-frfco s i (D K-e'v^ai^fi, T^m-isy?^ (s i 

2 H 6 ) (MlOMp pm) Lfc. /ft 

■WOEE*tt*&l. 3X10V^^ (Pa) i:L 
fc, ffftlgil 0 4©*tyr«(12X 1 0 18 cm 
~*k U JSfffi2 5 nmfc Lfc 0 

[0037] 104 (Dmm±^n, (C 

H 3 ) 3 Ga/AsH 3 /H 2 SMl:«t^ S i K— ~7 n 
IP/GaAsHftSay^ Ml 0 5*«l^ii:/c 0 
S i (O trv^Wfiiia^TK^-v^^^vja^^S: 
ffiffllto 3^^Ml0 5Wty7S»i2Xl 
0 18 cm- 3 tU JiffttHftS 0 nm<5: Lfc Q Ga 
y I n^P^b^St?**! 1 0 4^^fy ^AttflKit 
*0. ^±l:a«^GaAs^e>45 
hit 1 0 5 i»^IBIH365|B&ra— J: 

[0 0 3 8] KiSrtot, flUilfflOOA^W 
WfiKJi 10 1-10 5^^t°^^^^^J5S;S*^TLfc 
T/W>V (AsH 3 ) S:^tP#ffl^rt"e^5 0 ot: 

[0 0 3 9] Sil^nfGaAs ^^>5V hMl 0 5 
^tffi^Vy^A • « ( I n • S n) ^A^fettS^- 
— 5 y ^««*«J«bfc. ii^COx^-/U (Ha 1 

i ) »*w«ft.c« >9 , m^^tTi i o 2 «:*fT -r 5 2 

*7c«^.c«*>5«^»«S:i!l3eLfca OB 3 0 

O^fcf^ (K) ) -C©i/-h*ty7M (n. ) tt 

8 X 1 0 12 c m-2-Cfc 9 > (mrt) 
Jft 5 7 0 0 c m 2 /V • st4of: 0 t>**^, 
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0. 2 O-Si:t5Ga fli80 I n 0 .2oAsJl7!>>km^^ 

5 0 0 c m 2 /V • s Tfc 9 . ^tlitZit^X^MMm^ 

10 0 4 0] ^co^^- h y y ^5 >f Lfc 
^--V^ffi&flJffiLT, til^nf/GaAsny 
^^Ml05 O^ffiSr y (recess) «JCjP 

XLfco (mesa) W:8f St-tn^Ga As 

hilO 5 JifCteiy-^mffil 0 6&tfKWf 
vm^il 0 7&MrfLLti 0 y—xRV v^^-— ^ 
7^1ffil 0 6, 1 0 711 ^-yyU^n^A (Au9 
3lf%«Ge7ii%) -^^/MNi) • (A 

u) fi««3g^e>«j*;bfco y-^mffii oet 

0'7 irOffiPBttl 0/imi: Lfc 0 yirXg&lcB 
MLfcGa 0 . 5l I n 0 .«Pi^W 1 0 4^:, 
T®Sr^^> (Ti) £L V ±.m*T/\s*~VJ* (A 

i ) k-i-zmmmfe<D^B y b*~ tschottk 
y) m&my-bmmi o s^^tz 0 y-hisi 

0 8<D?— bSttiftl W mi Lfc 0 
[0 0 4 1] rcDJ: 5 ^LT^LfcG a I nP^TE 
GFET110OM (DC) #te£rfiM56L/t 0 KW 

>mjES:2 7}f/uh (v) k\*itt&<oi&fQ\ti"f ^mm 

(I to ) f^68;yry^7 (mA) t*ofc« K 
Wvmffi*OV^e>5V<DlB-C»3lbfclR*c % 

^mm±^-y R (t^fy^) «»ir«H$ix*a> 

ofco y-VKK ^WJ«ffiS:2. OViLTtHffiJS 
ixfcSiB.OtBSaV'^^^ (g a ) Ii2 00±5> 
y^V^ (mS) /mmt«<, loi§-^^o 

Vi^^AiadcJtSrO. 2 0^tt5Ga 0 . 80 I n 0 . 20 
A s «*»6>m^*ff Ufc»*fc*5»t SfflEa ^ 
(g a ) 11*51 50^'^^ (mS) 

[0042] mmm 1 o 1 ©«BtrfiLt»* 

Lfc, riffilrlOOMmttSAu *Get-^y^t 
«l«»-«Eai-S 4 0 V-Cl ^ A^COiUKffi 

0. 9V±0. 0 3 Vt^9, ^— *W««JESr^ri"5 
Gain P^TEGFET^iftJJlfc, 
[0 0 4 3] («2 3Hfe0!l) 0 3teJg2|£i60iJOTEG 

fet<0»e«*b^*5. $ i rns^J 1 1 

[00441 #j6*«(©« : T-jfeff* 2 0 211 ftffiJI 2 
0 1 J:<0»^S2 0 2 a T-f V^^AttJSKJtSrO. 2 
0 t U *^<— iHB 2 0 3 t Og^ffi 20 2 bt^y 
i^^^jfi^ifcSrjKjO. 3 5 £-T5G a x I n^A s IfifiS; 
*DK«*«r**-S«/*i: Lfec S^frS 2 0 2 O^J? 



ifJ0i:*lCMOCVDSJS3R^«»-r5^y *-MRfc# 
>v**-MH ( h y J* : (CH 3 ) 3 

I n) k<Dttm (= (CH 3 ) 3 I n/ (CH 3 ) 3 Ga) 

^20 2*)*^ y T»«tt*&4 X 1 owcm-»KI5M£ 

[0 0 4 5] SHM«C2 0 0AICOV^, — 
-/KHall) »«»£&K:tt0m£Lft:Sa. OB 3 
0 0K) Ttf>v'— h (sheet) y TiSI 

(n s ) ttiffil. 7 X 1 0 12 cm-2-efct), 
^ibS <i* w ) Ii«l6 000cm 2 /V - s-e*>9, 

*ra«^ST«J«LfcGa InP|TEGFET21 

o*c*sv*t, Ki^^^mjE*2. o ufcjR^aa-e 
co^s^v-^^^v^ ( ga ) H2 i o±5 ^ y v?— * 

(mS) /mmi:ii5<, Bttll(OTEGFET^« 

[0 04 6] (» 3 afefew *iat«-ctt, as 2 mmm 

(B) £ K-^UGa x I n^Asl^ffl* 
lIxfcG a I n P^TEGFETSrWcb-t, 
Mrft&ttzmW-rZo **M^TEGFETI1 &2m 
U«tliGa,I n H A s Wilft^SrHftSt© 
£ LtV^fc»B3 ^WLttaKtSo 

[0047] r 3 sasfl-cfi, n*&nm 202% 

mtfL-fZ G a x I n H A s »/!fc^I2«*^JS!tfi»*^ fflB 

fX*f^hyxf-;HS ( (C 2 H 5 ) 3 B) SrffifflL 
fc 0 h y xf/Ui^OMO C V DglS*^^ K— t"^^ 
ftfl, TyK-^IWnfGaxI n H AsM^ 

<e^ ifit*4x 1 0 * c m-*<Dmmm*&i&* , mf& 

t5«i:R£Lfc, Ga x In H AslfttTl2 0 2 
«)*t y rMfii*© K-f J: 9»5 x 1 01s 
c m" 3 «Tt4ofc 0 

[0 0 4 8] — jttttfc*-^ (Hall) Sb«n£^C 
tfe9M>EL*:aift (#J3 0 OK) -CCDv— h (s h e e 

t) ^rty7iSS(n s ) tt»l. 6X10 12 cm-2T* 
*>0, (M CT ) I»640 0 cm2 

*«rK-^i-SCi:-e. S2HiS^O«^[Ci±:e5LTi: 
0*v^«-f#»«3&s3Sa$ixfc. KWy«Et2Vi: 
IS:SLfc^fia?py— ^ • KW^mSKH3B7 OmAt 

t£ *) s k vmgffitc t^fy^ (/u— ^) « 

2. 0 V t ItRoilTOtSI 3 ? 
(g B ) l^2 5 0 ^y v^-^y^ (mS) /mmiS 

[0 0 4 9] 
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[oo5o] »*^i ifc»4ii**2^ia«(Z)^KT? 
tt. m^-Mnm^. n*w&mwk<o&-&frmzitmx 

h7^? -5 i t WIS 

[oo5i] it &m 3 ict2@^wctt. m^* 

4-, 0. 3O«Ji-C0. 5 OSXTk LfcWC. tt^fT 
®<OI*|g|5K: 2 ^5cS^-?:3aj^6<3^S«t?t S t i: fc fc, 

[0 0 5 2] $<btC, §f*«4^l2«^PJ-e«. If 

&Zitw&-?z z 1 1 tic ®-rt*^«^5g*-r5± 

[0 0 5 3] If^StCfBe^BJ-Cli, 
S^rt^lcg^^n^) 2&7c«^#S«ScSLcDf5«£® 

[0 0 5 4] Sf*«6lCfS*^^T*fi, 
Sr, m^tti^®ffl!li:<D^#ffitC|6]ltT®J?<r)iiSD*-(S) 

£-£tr G a, I n,- x P (OSXg 1) ®A>(bfl*/&Lfc 



[0ffi<©ffi¥fctft9n 

[in r<o^<ooa i np^mmmmttnisiw®-? 
K^-tm (b) (c) (d) tem*Mnm\zis\?Z'{ 

[0 2] & 1 Hifc0iJ<OT E G F E TCO»fffi«S;E-e*> 
3. 

[0 3] &23^0JroTEGFET<O#r5«s£0-efc 

[04] &3fe<£>Ga I nP^TEGFETtf>#rffi«i£<£> 
-5, 

[$?#tf>tftg»n 

I Gal nPmffi®«i§^ 

1 0 nugASK 

I I mmm 

1 2 11^*^ 

12a m-Sftffi 

12b s^-i^s 
1 3 x^—v-m 
1 4 m^«*s;i 
100 

1 0 0 A a®«it»: 
10 1 

102 mi-M?tm 
102-1 * 
102-2 m&m 
10 3 u-ji 

1 0 4 tt-ftfett* 
10 5 

10 6 y— *tHS 

107 K w vis 

108 y— bw,m 

20 OA Mftftft: 

201 mmm 

202 S^f-j&fTJf 

2 0 2 a ffi-^#[S 
2 0 2 b S-g-I^S 

2 0 3 tf-Jf 
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102] 



[13] 



I 1 0 



1. 



2 I 0 



106 I* 10/tm *| 107 

1 0 5~v \ I 1 0 8 M^-l um ' I 



2 0 6 



10 3- 



102-2- 
L02-iy 
10K " 



1 0 o- 



>1 0 0 A 2 0 0A- 



Cz 0 5- 



2 0 4" 



2 0 3^ 
2 0 2'^ 
2 0 



v- 



2 0 0 



U \Qfim A 207 

\ I 2 0 6 Kx4 /im ' / 



~-2 0 2 b 



0 2 a 



[04] 



9 10 



9 5> 
9 4- 
9 3- 
9 2- 
9 1- 

9 0- 



96 1 9 8 9 7 

1 m x 



-9 2 b 



4K030 


AA05 


AA11 


AA17 


BA02 


BA08 




BA11 


BA25 


BB12 


CA04 


FA10 




JA01 


JA06 


LA14 






5F045 


AA04 


AB10 


AB17 


AC01 


AC08 




AD10 


AE23 


AF05 


AF13 


BB16 




CA06 


DA54 


DA57 






5F102 


FAOO 


GB01 


GC01 


GD01 


GJ05 




GK05 


GK06 


GK08 


GL04 


GL16 




GL17 


GM04 


GM08 


GM10 


GN05 




GQ01 


GR01 


GR04 


GR07 


GT02 




GT03 


HC01 


HC07 







